Math 1552: Integral Calculus 


Review Problems for the Final Exam 
Summer 2021 


*** PLEASE NOTE: *** 

In preparing for the final exam, you should review the following problems from our past study guides, 
and the additional problems on volumes listed below. You will also find some review problems from 
previous sections incorporated in the problems below. While the list of sections above does not 
include every integration technique, please note that students are expected to also understand all of 
the techniques we have seen in the class, and how to combine them in a single problem. This means, 
for example, that you may have to apply a substitution followed by another method in an integration 
problem, or apply L’Hopital’s rule to evaluate an improper integral, as we have seen examples of 
throughout the course. 


1 Review of Sections 8.4-8.5, 4.5, 8.8, 10.1—10.2 


Content Recap 


(a) To apply L’Hopital’s rule, the limit must have the indeterminate form _____________ OG ease oleh 


(b) An integral d f(x)dx is improper if at least one of the limits of integration is 
eee ee ea , or if there is a _____________ ON the interval [a, b]. 


(c) If we would evaluate an integral using trig substitution, the integral should contain an expression 
of one of these forms: — pee Ta eee OI eevee enol 


Write out the trig substitution you would use for each form listed above. 


(d) To use the method of partial fractions, we must first factor the denominator completely into 


In the partial fraction decomposition, if the term in the denominator is raised to the kth power, 
then we have _____________ partial fractions. 


For each linear term, the numerator of the partial fraction will be ____________.. 


For each irreducible quadratic term, the numerator will be ____________.. 


(e) Define the least upper bound and greatest lower bound of a sequence. 


(£) What does it mean for a sequence to be monotonic? 


(g) A sequence converges if ——————————— and diverges 1 
(h) If a sequence is _____________ ANA aie a a , then it converges. 


(i) A geometric series has the general form ___________. 
The series converges when —_ and diverges when _____________. 


(j) The harmonic series has the general form — , and it always —— tee ! 


(k) To find the sum of a telescoping series, we should first break it into ———————————— — 


(1) The series 3 ` an diverges if the limit is NOT equal to — 


Problems Similar to the Studio Worksheets 


2. Determine if the following statements below are always true or sometimes false. 


(a) If an integral contains the term a? + x”, we should use the substitution x = asec 0. 
(b) The expression tan (sin7'(x)) cannot be simplified. 


(c) When using a trig substitution with a term of the form a? — x”, we could use either x = asin 0 
or x = acos@ and obtain equivalent answers (that may differ only by a constant). 


(d) If we use the trig substitution x = sin 0, then it is possible that v1 — z? = — cos6. 


B 
ES 


x ` A | 
x+3)? IS ser? 


(e) The partial fraction decomposition of 


(g) The integral f gd could be best evaluated using the method of partial fractions. 


(h) The integral f - cannot be evaluated using the method of partial fractions. 


ey 
(i) lim, ao ve” has the indeterminate form o0% 

(j) Bum, a (cosx)? has the indeterminate form 1%. 
(k) Dem, soo (1 + 4)” = 2e. 


/ 
(1) When evaluating a limit using L’Hopital’s rule, we first need to find së 


(m) If f has a vertical asymptote at x = a, then i f(x)dx = lime T f(x 
(n) H. Lie =0. 


(o) Saying that an improper integral converges means that the integral must evaluate to a finite 
number. 


(p) Indefinite integrals can be improper. 

(q) If {an} is bounded, then it converges. 

(r) If {an} converges, then it is monotonic. 

(s) An unbounded sequence diverges. 

(t) If {an} diverges, then liMp—o an = 00. 

(u) The sequence {+} converges to 0. 

(v) If Dm, an = 0, then the series $` a, converges. 
(w) If Dm, an = 0, then the sequence {a,n} converges. 


(x) The series X% diverges. 


n= E 


(y) The sum of two divergent series also diverges. 


(z) The series NIP r” converges to + if |r| < 1. 


3. Evaluate the following integrals using any method we have learned so far: 
u-substitutions, integration by parts, integrating trig functions, trigonometric substitutions, or par- 
tial fractions. 


(b) f(a? + le**dx 
c) J A5 dx 


d) S 
(e) f sin?(x) cos?(x)dax 


x+3 
(f) f Gaiety ee 


(k) f Frade 
D Sagan de 


4. Evaluate the following limits using L’Hopital’s Rule. 
(a) limy+o+[x(In(z))?] 


(b) lim, 4.,(2++ et)? 


` In(sin x 

(c) liman z Ea 

5. Evaluate the improper integrals if they converge, or show that the integral diverges. 
3 x 

(a) Jo grd? 

BCC a e adr 


4 d 
(c) Ji meee, 


6. For each sequence below, find the l.u.b. and g.l.b., and determine if the sequence is monotonic. 
(a) {sin(nr)} 

(oy ie 

Clea 


7. Determine whether or not each sequence converges. If so, find the limit. 


© {aa} 
Ad aa) | 
(c) {2} 
IN 


8. Use series to write the repeating decimal 0.31313131... as a rational number. 


9. Find the sum of each convergent series below, or explain why the series diverges. 


(a ye TC ED 
Blat E 


(c) ka? SE 


5k2+8 
(d ) KE 1 7k2+6k+1 


Onset = ) 


Additional Review Problems for These Sections 


10. Determine if each statement below is always true or sometimes false. 


(a) lim, 42 oy is of an indeterminate form. 


(b) limps. (1 — 4)" =e 


(c) The integral [TV] — x? dx can be evaluated by trigonometric substitution by setting x = sing. 
(d) sin(cos~'(x)) = tan(x). 
(e) For the rational expression 


A B 
x+10 + (x—10)?° 


Thin Gio? , the partial fraction decomposition is of the form 


the partial fraction decomposition is of the form 4 z +- + 


(f) For the rational expression S = 


pe 
ES 


PE 
(g) If a sequence {ap} converges to a finite number L, then either the least upper bound or the 
greatest lower bound for {an} is equal to L. 

(h) If a sequence To, has both an upper bound and a lower bound, then To, converges. 

(i) If a sequence {an} does not have an upper bound, then {an} diverges. 

(j) The sum of two convergent geometric series is also convergent. 

(k) The difference of two divergent series is also divergent. 

(1) If $` a, converges, then limp oo an = 0. 


(m) The integral Es 4, dx can be evaluated using the Fundamental Theorem of Calculus. 


(n) The integral ie + dx converges when p > 1. 


11. Evaluate each integral using any method we have learned. 


(a) Í 2x+1 dr 


zial 


E 
(0) S ag 


(a) f EE dx 12. Use L’Hopital’s rule to evaluate the following limits. 


(a) lim,,.(Inx) 41 
(b) lim, jg (In a)? 

(c) limao [2 — cot z] 
(d) lima, [cos (äi 


13. Find values of a and b so that 


e cos(ax) — b 8 


x0 2x2 = 


14. Determine whether the sequences converge or diverge. Find the limit of each convergent 
sequence. 


(a) {-3)"} 
(b) { (10n)> } 
Ona 


15. Find a formula for the nth term of the sequence. Then, determine whether the sequences 
converge or diverge. Find the limit of each convergent sequence. 


KE te E E es 


(b) {V5 — V4, V6 — V5, VT — V6, V8 — V7, v9 — V8, V10 — V9,...} 


(c) {sin (2) , sin Ka , sin (4) , sin (£) , sin (£) , sin (4) Ss sit 


16. Determine if each integral below converges or diverges, and evaluate the convergent integrals. 


(a) LU" ae ) dx 


1 


CA 


7 it 


o) ET ZE 


6 
d) Ja ea 
e) E gazd 


17. Determine if each infinite series converges or diverges. If it converges, find the sum. 
(a) Dono 
Hee 


(c) ono im (el 


Answers 


2. (c), (e), (h), G), (m), (0), (s), (u), (w), (x), (y) are true 


3. (a) n| 5H + 2] — SE pe + ge" + C 


(c) E (d) “ZF +C (e) 


De? 


el 
| 
g- 
N 
2 
E 
ws 
8 
Ae 
Q 


) 4In |= Ss — -3 + C (partial fractions) 


(g) wine — = + C (by parts) 


(h) 4ln |x| — 2In(2? + 1) + tan l(a) + C (partial fractions) 


(i) sin“? (2) + 92" +C (trig sub) 


0 -tete (& ct+m[r+1/+0C 


(1) -2In|z| + +2lIn|z -1| +C 


5. (a) 3, (b) 4, (c) diverges 


6. (a) l.u.b.=g.l.b.=0 (b) lLu.b.=} and g.l.b.=- 4 
(c) l.u.b.=2 and g.l.b.=1 


7. (a) 2 (le Hp (c) diverges (d) 4 


31 
EE 


9. (a) = 0.1899 (b) diverges (c) 5 (d) diverges (e) 38 


1 
2 


10. (a), (c), (i), G), (1) are true 


11. (a) —7In |x — 3| + 91n |x — 4| + C, (b) eG 


(c) 2tan (27) + sen + C, (d) $In|x + 1] + $ arctan z — lIn |z? + 1/+C 


12. (a) 1, (b) 1, (c) 0, (da) 1 


13.a=+4,b=1 


15. (a) {(—1)"*"} and diverges, (b) {Vn +4 — vn +3} and converges to 0 


(c) {sin (8p) } and converges to 0. 
16. (a) 1; (b) In (2); (c) diverges; (d) 8/13; (e) diverges 


17. (a) =, (b) 38, (c) diverges, (d) diverges, (e) 4 + NG 


2 Review of Sections 10.3—10.9 


Content Recap 


1. Terminology review: complete the following statements. 


(a) A geometric series has the general form — 


The series converges when —_ and diverges when _____________. 

(b) A p-series has the general form — The series converges when. — and diverges 
when... To show these results, we can use the ——---—--———— test. 

(c) The harmonic series has the form _____________ ,andib 

(d) If you want to show a series converges, compare it toa_____ series that also converges. If 
you want to show a series diverges, compare it t0a_—_ series that also diverges. 


(e) If the direct comparison test does not have the correct inequality, you can instead use the 
E test. In this test, if the limit is a _____________ number (not equal to _____________), 
then both series converge or both series diverge. 


(f) In the ratio and root tests, the series will — if the limit is less than 1 and -—-—————————- 
if the limit is greater than 1. If the limit equals 1, then the testis_ 


(g) If 5°, ay is an alternating series, then it converges _____________ if `, Jak] converges. It converges 


SE if 3. Jar] diverges and (i) the limit of the terms is ____________ and (ii) the sequence of 


(h) If an alternating series converges, we can estimate the sum by adding the first n terms. Stopping 
after n terms will give us an error at most equal to the magnitute of the -----------——- term in the 
sequence. 


(i) If lim, an = 0, then what, if anything, do we know about the series 3 an? ----------- 


(j) A power series has the general form: ____________. To find the radius of convergence R, use either 
the ————— OF seater te test. The series converges ` — when Ir — c| < R. To find the 
interval of convergence, don’t forget to check the. 


(k) A Taylor polynomial has the general om: — The Taylor polynomial is the nt’ 
EE of the Taylor series with general om: — 


(1) The Taylor remainder theorem says that |R,| < merit —a|"*', where M represents the maxi- 
mum value of the _____________ derivative of f on the interval between x and a. The remainder term 
decreases when na or when ris to a. 


(m) A MacLaurin Series is a Taylor series centered at. 


(n) Complete the formulas for the common MacLaurin series. 


sin(x) = Kä 
cos(x) = SS 


(o) Fill in the formulas for the derivatives and anti-derivatives of a power series. 
d | 6 
— akr” | = 
dx ES i | 


d i b ot dt = 


Problems Similar to the Studio Worksheets 


2. Determine if each of the following statements is always true or sometimes false. 
(a) ae Keen is a p-series with p = 3. 
(b) Mapa? SE converges when p > 1. 


(c) To show a series $, ak converges by the Basic Comparison Test, we should find a smaller series 
>=, br that also converges. 


(d) A limit of 0 or co from the Limit Comparison Test may not give us a conclusive answer as to 
whether our series converges or diverges. 


e) To determine whether `. vn converges or diverges, use the Basic Comparison Test with 
$ k=3 k3—10 
KC et 


(£) If limno Se < 1, then the series $`, ag converges. 


n 


(g) We should use the root test if all of the terms are raised to the kt” power. 


(h) We can use the root test to show that the p-series 3 | a diverges. 


(i) The ratio test would be inconclusive for the series }°, wa: 

(j) (2k)! = 2k! 

(k) If an alternating series converges absolutely, then it also converges conditionally. 

(1) If $2, Jag] converges, then the alternating series 3 | a, also converges. 

(m) If >>, ap is an alternating series and {|a,|} is a decreasing sequence, then 3. ap converges. 
(n) If $, a, is an alternating series and 5°, Jak] diverges, then 5°, a, cannot converge absolutely. 
(o) HX or is an alternating series and Dm Jar] Æ 0, then $`, ap diverges. 

3. Determine whether the following series converge or diverge. Justify your answers using any of 
the tests we have discussed in class. Make sure that you (1) name the test and state the conditions 


needed for the test you are using, (2) show work for the test that requires some math, and (3) state 
a conclusion that explains why the test shows convergence or divergence. 


k 
(a) Käre Te 


pa 


(BD SC 


EE 

() De SF 

Miel" 

0 EH 

4. Suppose r > 0. Find the values of r, if any, for which DP, = converges. 


5. Determine whether the following alternating series converge absolutely, converge conditionally, 
or diverge. Justify your answers using the tests we discussed in class. 


Ge 


6. Find the radius and interval of convergence of the following power series: 


love) x+2)* 00 32+2)” 
Oy Ga a een E 


x 


SC For what values of x does the 


7. Find a power series representation for the function f(x) = 
series converge? 


8. Find the third degree Taylor polynomial of the function f(x) = tan™! (x) in powers of x — 1. 


9. Use a Taylor polynomial to estimate the value of ve with an error of at most 0.01. HINT: 
Choose a = 0 and use the fact that e < 3. 


10. For what values of x can we replace cosx with 1 — = + = within an error range of no more 
that 0.001? 


11. Use the MacLaurin series for f(x) = -+ to find a power series representation of the function 


g(x) = G-r)? 


HINT: You will need to differentiate. 


12. Find f‘(0) for the function f(x) = z sin(z?). 


13. Find a power series (i.e., MacLaurin series) representation for the following functions. When is 
your series valid? 


(a) f(x) = sf 


(b) g(a) = ze~” 
14. Find a MacLaurin series for the function f(x) = tan Jr. 


15. Find the sum of the series: 


T T? T° panti 
= | jana ASIN Dä 
22n+1(2n + 1)! 


32.510 07 
16. Use a MacLaurin series to estimate IN e“ dx within an error of no more than 0.01. 


Additional Review Problems on These Sections 


17. Let {a,} and {bn} be a sequences of non-negative terms. Are the following statements always 
true or sometimes false? 


(a) If Wm, ân = L, then the series 3. a, = L. 

(b) If Dm, an = 0, then {an} converges to 0. 

(c) If limpo an = 0, then $., a, converges. 

(d) If 3. an converges, then lim, an = 0. 

(e) If 3. a, diverges, then Dm, an A 0. 

(£) If lim, an #0, then 5°, a, diverges. 

(g) If Dm, an 40, then {an} diverges. 

(h) If LU f(z)dz = L, where 0 < L < oo, then >>, f(n) = L. 

(i) If $D, bn converges and a, > bn for all n > 1, then 3. an also converges. 
(j) If $- bn diverges and an > bn for all n > 1, then >>, an also diverges. 
(k) If limno Ce = 0 and 3. b, diverges, then DJ, an also diverges. 


18. Determine if each statement below is always true or sometimes false. 


Irs 


(a) If p > 1 the alternating p-series 3. = converges conditionally. 


(b) The alternating harmonic series )>*°_,(—1)"*'+ is conditionally convergent. 


(c) HS an is a convergent series of nonnegative numbers, then 3", “ also converges. 
(d) If X7] a, is a convergent series of nonnegative numbers, then 3 `", sin(a,) also converges. 


(e) The series X% converges for any p > 1. 


n= Janae 


(£) The series 3 diverges for any p < 1. 


n= rae 


(g) Let {an} be a positive sequence and L = limp. “H 


converges, then L < 1. 


be a finite number. If a series ya an 


(h) Let {an} be a positive sequence and L = lim, + (an) be a finite number. If a series DI a, 
diverges, then L > 1. 


(i) If the radius of convergence of a power series is 0, then the power series diverges everywhere. 
(j) If a power series 3 ua ang” converges in (—1, 1), then its radius of convergence is 1. 

(k) Every Taylor series is a power series. 

(1) The fifth degree Taylor polynomial for cos(x) about z = 0 is 1 — 2 + ze 


(m) For any Taylor polynomial, the error in the approximation is no more than the magnitude of 
the (n + 1)* term. 


19. Let f(x) = fy tsin(t?)dt. Use a MacLaurin series to find f) (0). 


20. (a) Estimate cos (4) using a fourth-degree Taylor polynomial. 


12 


(b) Find a MacLaurin series for the function g(x) = fọ sin) a. 


21. Determine if the alternating series converges absolutely or converges conditionally. Justify your 
answer fully by: (1) name the test and state the conditions needed for the test you are using, (2) 
show work for the test that requires some math, and (3) state a conclusion that explains why the 
test shows convergence or divergence. 


Ose. 
(b) ke SE 
22. Determine whether the given series converges or diverges. Make sure that you (1) name the test 


and state the conditions needed for the test you are using, (2) show work for the test that requires 
some math, and (3) state a conclusion that explains why the test shows convergence or divergence. 


Cpe 
(b) X In (1+ 4) (Hint: Limit Comparison with >>, 4.) 


(COPD area ar 


ORDA 


oo  n!(n+1)! 
Cbs a: 


Ove) 


love) n+l 
(g) Ke pan 


2 


LEES ER 


23. 


Find the radius and interval of convergence of each power series below. 


(a) re, Ge” 


(b) 72, (1- 2)" en 


Answers 

2. (b), (d), (g), (i), (1), (n), and (o) are true 

3. (a), (d), (£), (b), (i), (k), and (1) converge 

4. converges when 0 < r < 1 

5. (a) and (d) converge conditionally, (b) and (c) converge absolutely 
6. (a) R=2, I.C. = (4,0), (b) R=}, I.C. = [-1,-3) 
ai, [a] < AMA 

EE +i(xz-—1)-— ile- 1) DECHE 

9. 1.6458 

10. x € (—0.9467, 0.9467) 

11. 45% bleech 

12. -840 

aja aaa jaja Apa, e eg 
WA E nada 

15. 1 

16. ~ 0.743 

17. Statements (b), (d), (f), and (j) are true. 


18. (b), (c), (d), (e), (£), (h), (k), and (1) are true 


10! 
19, —10! 


g2k+1 


20. (a) 0.966, (b) Al ea O 


21. (a) converges conditionally; (b) converges absolutely 


3 Review of Volumes of Revolution: Sections 6.1—6.2 


Additional Practice Problems on Volumes 


1. Find the volume of the solid generated by revolving the region bounded by the curve y = sin(x), 
the x-axis, and the lines x = 0, x = 7/2 about the y-axis. 


2. Find the volume of the solid generated when the region bounded by the curves y = 4 — z? and 
y = 2 — z is revolved about the z-axis. 


3. Find the volume of the solid generated when the region bounded by the curves y = x? — 4 and 
y = 2x — x? is revolved about the line (a) y = —4 and (b) x = 2. 


4. Use the method of cylindrical shells to find the volume of the solid generated when the region 
bounded by the curve y = yz, the x-axis, and the line x = 9 is revolved about the x-axis. 


Answers to Additional Problems on Volumes 


1. 27 
2. 1087 cubic units 


3. (a) 457 cubic units, (b) 277 cubic units 


4. siz cubic units 


4 Problems From a Previous Final Exam Study Packet 


The Problem Set 


1. Sum the series 
Sk 


WA i 
k=2 


2. Find the sum of the series 


= 1 
2 (2k — 1)(2k +3)" 


1 


3. Determine whether the following series converge or diverge. Justify your answers using the 
tests we discussed in class. 


(a) Da KEES 
oo CHE 

(b) (en 

(c) E £ ER 


1 
(d) pa 14+243+...+k 


4. Find the third degree Taylor polynomial of the function f(x) = tan7!(x) in powers of x — 1. 


5. Use a Taylor polynomial to estimate the value of ve with an error of at most 0.01. HINT: 
Choose a = 0 and use the fact that e < 3. 


6. Use the MacLaurin series for f(x) = z+ to find a power series representation of the function 


HINT: You will need to differentiate. 


7. Find the radius and interval of convergence of the power series 


Kä KE — 22). 


1 


> 
|| 


8. Determine whether each of the alternating series below converge absolutely, converge condi- 
tionally, or diverge. Use the convergence tests from class to justify your answer. 


(a) 


9. Does the alternating series 3 CC jolt converge absolutely, converge conditionally, or diverge? 


10. Evaluate each integral below using any of the methods we have learned. 


(a) f Sede 


COS T 


) S gema 


cos £ 
4+sin? x dr 


Idi f qe 


11. Evaluate the improper integral if it converges, or show that the integral diverges. 


3 
x 
| mat 


12. Does the integral 


[ dr 


converge or diverge? (HINT: Use the Integral Comparison Test.) 


13. Find the area bounded between the curves y = 2 cos x and y = sin(2z) on the interval |—7, 7]. 


14. Evaluate the integrals: 


(a) J (Ve- Al de 
(b) fd 
aA 


(0) i e dr 


(d) DU dr 


x 


x2 
(e) J tam dt 


(f) E (2/4 — T) dx 


15. Find the general solution to the equation: 


y +1 
= 


(ylna)y! = 


16. Evaluate the following integrals. 
(a) fa? In(a)dx 
(b) fate” dx 
(c) f(Ina)?dx 

17. Evaluate the following integrals. 
(a) fatant(a)dx 
(b) f cosè (2) qy 


Sin x 


(c) f V9 dr 


18. Find the area of the region bounded by the curves y = 5x + 1 and y = 2? + 3x — 2. 


19. Find the volume of the solid generated by revolving the region bounded by the curve y = 
sin(x), the z-axis, and the lines x = 0, x = 7/2 about the y-axis. 


20. Let f(x) = fy tsin(¢?)dt. Use a MacLaurin series to find f“)(0). 


21. Evaluate f (e75? + ver dx. 


22. Find the sum of the series: 


23. Evaluate the integrals: 
(a) Jade 
(b) fo 22a — Idx 


24. Find F’(2) for the function 


25. Find the area bounded by the curves f(x) = x? + 2x? and g(x) = x? + 2z. 


26. Evaluate the integrals: 
(a) f = sec (4) tan (4) dz 
(b) f may 02 
27. Evaluate the following integrals: 


(a) | pada 
ke? dx 
(Oe Een 


28. Solve the initial value problem: 


29. Evaluate the following integrals. 
(a) f sin?(2x) cos?(2x)dx 
(b) f tan*(x)dx 
(c) fe” sin(3x)dx 
(d) Teet 
(0) f Aa de 


GË 


(e) J WES 


30. Evaluate the following integrals. 


BS 
(a) f SIE 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


(b) TS de 


esta 


Evaluate each of the following integrals. 


(b 


c) f tan?(a) sec4(ax)dx 


( 
(d) f xtan™t(x)dz 


See RE REE RE 


(e) f wee 
(J iyd 
(el S p imd 
Evaluate the improper integrals if they converge, or show that the integral diverges. 
) L gynt 
b) Ja redr 


For what values of p does the integral S À converge? 


as a)? 


Find the area bounded by the curve y = the x-axis, and x > 0. 


rare 


Use series to write the repeating decimal 0.31313131... as a rational number. 


Find the sum of each convergent series below, or explain why the series diverges. 


= 1 — a wake 
D EJET D >, 2 


Determine if each series below converges or diverges. JUSTIFY YOUR ANSWER FULLY 
using either the nth term divergence test or the integral test. 


(a) 


00 


yo 5k? +8 
me 7k? ++6k +1 


Determine whether the following series converge or diverge. Justify your answers using the 
tests we discussed in class. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


2k 
(a) kel SC 


Ce 


(c) epee TEEF 


Determine whether the following series converge or diverge. Justify your answers using the 
tests we discussed in class. 


e E 
(b) Dra (4) 
(c) Xz ktan (+) 


2k? 


Determine whether the following series converge or diverge. Justify your answers using the 
tests we discussed in class. 


(a) za WHS 


(b) Ka 1-3-5-....(2n—1) 


n=1 4r2rn) 
Suppose r > 0. Find the values of r, if any, for which DP, CG converges. 


Determine whether the following alternating series converge absolutely, converge conditionally, 
or diverge. Justify your answers using the tests we discussed in class. 


(a) Dep) -a 
(D) ECD" 

(0) Kalak 

dl Wl pee 


Find the radius and interval of convergence of the power series f(x) = >>, Zale — 3)*. 


For what values of x can we replace cos x with 1 — = + = within an error range of no more 
that 0.001? 


Find f(0) for the function f(x) = x sin(«?). 
Use a MacLaurin series to estimate E e7? dx within an error of no more than 0.01. 


Find the volume of the solid generated when the region bounded by the curves y = 4 — x? 
and y = 2 — x is revolved about the x-axis. 


48. Find the volume of the solid generated when the region bounded by the curves y = x? — 4 
and y = 2x — x? is revolved about the line y = —4. 


49. Find the volume of the solid generated when the region bounded by the curves y = x? — 4 
and y = 2g — x? is revolved about the line z = 2. 


50. Use the method of cylindrical shells to find the volume of the solid generated when the region 
bounded by the curve y = yz, the x-axis, and the line x = 9 is revolved about the z-axis. 


51. Find a power series representation for the following functions. When is your series valid? 


(a) f() = së 
g(x) = fe sin(t/2) q4 


2t 


52. (a) Estimate cos 15° using a fourth-degree Taylor polynomial. 


(b) Estimate ihe e 2? dx within an error of 0.01. 


Answers 


1. 25532 


Converges by the integral test 

Converges by the root test 

Converges by the ratio test 

) Converges by the basic comparison test, or using telescoping series 


3 


D BEE (Däi, (0.5) _ 
D. Je & f (0.5) =1+4+0.54 gc as = 1.6458. 


EG ahha EEN 


| 


BL NG, 


10? 


ouloo 


(a) Converges absolutely by the basic comparison test 
(b) Converges conditionally by the limit comparison and alternating series tests 


9. converges conditionally 


10. 

(a) — In | cos £| + $ cos? z + C 

(b) Vx? + 2a EH LC 

(c) Han leg 

n |e] — Ate +e +1) ren" (2) +C 


ji 


(a) 


9 


11. Converges to 5 


12. Converges (compare to LI 4dr) 


13. 8 
14. 
(a) 52° + ge tC 


(b) (nr) +C 
(c) —ż In | sec(e74”) + tante WW) +C 


(a) 


wIN 


(e) SE +C 


HE 


15 


15. y? = k(ln z)? — 1, where k = ei 


16. 
6 6 

(a) £ ing = = Re 
wet et 

(b) a 


(c) (nx)? — 24Inz+2r+C 


19. 27 
20. — 


21. —1e + i tan™t (2r) +C 


NIH 


26. —sec (+) +C, In|Inz|+C 
4 3e”, 7 


1 
3 


28. y = sin(—v 1 — xz? + 1) 


(a) 4 sinf(2x) — de sin? (2x) + C 
(b) 3 tan?(x) — tan(a) +z +C 


(c) Se?" sin(3x) — $e” cos(3x) + C 


(d) In EE LO 


SE 
el -1. Urpi +C 


+C 


GE 


(ei S= +C 


De? 


e 
a) 4In|=4 H-5 +C 


(b) 4ln |x| — 2In(x? + 1) + tan (a) +C 


31. 
(a) TA lnja 1 +C 


(£) —2ln |z| +4 +2mnļ|z-1|+C 


(g) 4In |x? — 41 + 8| + ž tan™! (52) +C 
32. (a) diverges, (b) converges to ż 

33. converges when p > 1 

34. Z units? 


31 
35. S 


36. (a) ~ 0.1899, (b) diverges (look at the sequence of partial sums), (c) 


37. (a) converges by the integral test, (b) diverges by the nth term test 


1 
2 


38. (a) diverges by basic comparison, (b) converges by basic comparison, (c) converges by the 


integral test 


39. (a) diverges by the ratio test, (b) converges by the root test, (c) diverges by the nth term test, 


(d) converges by limit comparison (or, you can show it is telescoping) 


40. (a) converges by limit comparison, (b) converges by ratio test 


41. converges when 0 < r < 1 


42. (a) converges conditionally, (b) converges absolutely, (c) converges absolutely, (d) converges 


conditionally 


) 


44. x € (—0.9467, 0.9467) 


43. [3, 


NIN 


45. -840 


46. = 0.743 


47. ea cubic units 
48. 45r cubic units 
49. 27m cubic units 
50. siz cubic units 


Ee (I), valid for |x| < 2 


( 
(b) J raol) SE SN akri: Valid for x #0 
( ra + C, valid for [a] <1 


c) Ee ake 1 Qk+1 


52. (a) 0.966; (b) approximately 0.6165 (stop at k = 5) 


5 A Few Extra Practice Problems that May Appear on the 
Final Exam — KNOW THESE 


1. Evaluate the following improper integral: 


3. Evaluate the next limit 


J —e ow T 
L= lim (==) a>0,v>0. 


a—0t 


HINT: Consider the Taylor series expansion of the exponential function. 


